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TIVE LAMINATE OBTAINED BY THE PROCESS

'\D (57) Abstract: A process for the manufacturmg of floor elements which floor e]emems oompns&s an upper decorative surface a
lower surface, edges intended for joining and a.core forming a carrying stracture. A first surface web or a number of first surface
webs and possibly a second surface web or a2 niumber of second surface webs is fed between the belts of a continons belt press. A
= mixture of polyols, such as polyester or polyether, crude methy]ene dipheny] diisocyanate and possibly a small amount of blowing
;> agent in a’atio forming a polymeric resin with a density in the range 60(H400kglm3 is then applied between the first surface web
V- and the opmonal second surface web while being fed in between the belts of the continuous belt press. The belts are arranged to
allow a mainly uniform and specified material thickness to form, whereby a slightly porous or solid polyurethane core is fomed and
possxb]y bonded to ‘the first surface web and possibly the opnonal second web. The received plate is then cut into boards-or tiles and
provided with edges comprising joining means such as tongue, gmove or the like whereby an abrasion, impact and mojsture resistant
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"A nrocess for the manufacturrng of an 1mproved decoratlve lamlnate and a

" ,decoratlve Iammate obtained b3 the rocess.

B The present mventlon relates to a process for manufacturing a decorative lammate

' and a decoratlve laminate obtamed by the process

Productsclad with thermosetting laminates are quite common nowadays. They are

| resistance towards different chemical substances and moisture is required. Floors, -

. maybeprov1ded with the desired décor or pattern. Thicker-laminates- are oftén

i ._:Iii9§f,.0-ft?n used where the demand for abrasion resistance is great but also where

floor sléirtingsj work tops; table tops, doors and wall panels can serve as an example

‘of such products. The thermosetting laminate is most often made from a number of

base sheets and a decorative sheet placed closest to the surface. The decorative sheet

prot"ide'd with a core of particle board or fibre bOard where both sides are covered

, :Wlth sheets of thermosettmg laminate. The outermost sheet is, on at least one side,

- -'.most often a decoratlve sheet

One problem with such thrcker laminates is that the core is much softer than the

_su_rface layer which is made from paper impregnated with thermosetting resin. This

: W«ill causé a considerably reduced resistance towards thrusts and blows compared to

a laminate with a corresponding thickness made of paper impregnated Wit‘h'.’

thermosetting resin only.

Another problem with thicker lammates with a core of partlcle board or ﬁbre

board 1s that these normally will absorb a large amount of moisture, whlch w1ll"-:

cause them to expand and soften where_by t_he laminate will warp. The surface layer
might even, partly or completely come off in extreme cases since the core will

expand more than the surface layer. This type of laminate product can therefore not

‘be used in hurmd areas such as bath rooms or kitchens, w1thout problem.

The problems can be partly solved by makmg the core of paper 1mpregnated w1th

thermosettmg resin as well Such a laminate is most often called compact lammate

'These compact lammates are, however very expensrve and labonous to obtam as
: several tens of layers of paper have to be 1mpregnated dned and put in layers The

-»drrect}on of the" fibré .in the paper does, furthermore causé a moxsture and

SUBSTITUTE SHEET (RULE 26)
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- temperature difference relating expansion. This expansion is two to three times as

hlgh in the direction crossing the fibre than along the fibre. The longitudinal

direction of the fibre is coinciding with the longitudinal direction of the paper. One
‘will furthérmore be réstricted to use cellulose as a base in the manufacturing though

other materials could prove suitable.

The above problems have thr_ough. the present inyention been solved whereby a
flexible process for the manufacturing of a mainly isometric thermosetting laminate
has been achieved where floor elements with radicaily improved impact resistance,
Ar1g1d1ty, m01sture re51stance is ach1eved Accordmgly the invention relates to a

process for the manufacturing of ﬂoor elements, wh1ch floor elements compnses an

;upper decorative su.rface a lower surface, edges intended for joining ‘and a core

. formmg a carrymg structure The mventlon is characterlsed in. that

1) A ﬁrst surface web or a number of ﬁrst surface webs and poss1bly a second
surface web or a number of second surface webs is fed between the belts of a
continuous belt press. '

11) A mixture of polyols, such as polyester or polyether, crude methylene diphenyl
dusocyanate and poss1b1y a small amount of blowmg agent in a ratlo form_mg a
polymenc resin with a density in the range 600- 1400kg/m is thereby applied
between the first surface web and the optional second surface web while being fed
in between the belts of the continuos belt press. The belts allows a mamly uniform -
and specified material thickiess to form, whereby 4 slightly. porous or. sohd
polyurethane core is formed and possﬂ)ly bonded to the first surface web and

possrbly the opfional second web.

111) The recelved plate is then cut into boards or tiles and prov1ded w1th edges

BNSDOCID: <WO,

~ comprising joining means such as tongue, groove or the hke whereby an abrasion,
impact and moisture resistant floor element is achieved.
A flame retardant comprising for example halogens such as

tri-chlorophosphate is preferably included in the mixture forming the core.

~ Suitable 1socyanate-react1ve compounds to be used in the process of the present

1nvent10n include any of those known in the art for the preparatmn of ngxd

' 'polyurethane or urethane-modified polylsocyanurate foams. Of particular rmportance‘

. SUBSTITUTE SHEET (RULE 26)
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- . for the preparation of rigid foams are polyols and polyol inixtures havinig average =

- hydroxyl numbers of from 100 to 1000, especially from 100 to 700 r_ng;K_OH/'g', and

hydroXyl fiinctionalities of from 2.to 8, especially fr'om' 3 to 8. Suitable polyols have

been fully descrrbed in the pnor art and mclude reaction products of alkylene

'ox1des for example ethylene oxide and/or propylene oxrde Wlth initiators

contarmng from 2 to 8 active hydrogen atoms per molecule. Surtable initiators
include: polyols, for example glycerol, sorbitol, sucrose, trlethanolam_me-,

" "2-hydroxyalkyl-1,3-propanediols; 2-lydroxyalkyl-2-atkyl-1; 3-propanediols,

242m hy'd;rOXyalkyl"l 3-propanediols, . 2-hydroxyalkyloxy- 1,3- -propanediols,

2 -hydroxyalkoxy 2-alkyl-1 ,3-propanediols .and 2, 2 -hydroxyalkoxy- 1 3-propanedrols

,.such as’ trimetylolethane, tr1methylolpropane and pentaerythntol as well as dimers,

tnmers and polymers thereof; polyammes for example ethylene dramme tolylene

".dramme (TDA), dlammodlphenylmethane (DADPM) and polymethylene

polyphenylene polyammes and amlnoalcohols for example ethanolamme and

Ry

'mclude polyesters obtamed by the condensatlon of appropnate proportlons of

eglycols -and -higher functronahty polyols with dlcarboxyhc or polycarboxyhc acids. ° .

Stlll further suitable polymenc polyols include hydroxyl termmated polythloethcrs

..__.V_,polyamldes - polyesteramldes polycarbonates polyacetals . polyolefins A

;polysﬂoxanes and starbranched hyperbranched and dendntlc polyester and _‘-;.:“‘

o 'polyether alcohols

s 'Sui‘taﬁle' organic - polyis'ocyan‘ates" for use in the prOCess of the present invention

- include any''of those known in the art for the preparatron of rigid polyurethane or.

"-urethane-modlfied polylsocyanurate foams, and. in = particular ‘the’ aromat_lc.
. _polyisocyanates such as diphenylmethane diisocyanaté in the form of its 2,4', 2,2'

and 4;4'isomers and mixtures thereof, the mixtures of dlphenylmethane_

_ .dusocyanates (MDI) and oligomers thereof known in the art as "crude” o1 polymenc
'.MDI (polymethylene polyphenylene polylsocyanates) havmg an isocyanate

""functlonallty of greater than 2, toluene dnsocyanate in the form of its 2,4 and

2,6isomers  and mixturés thereof, 1 5naphthalene + diisocyanate and . ,

: '.Atl~,4di’isorcy,an'ato,hfénzene'. Other organic polyisocyanates which may be mentioned

include .the :aliphatic diisocyanates such as isophorone . diisocyanate,
l_,§dﬁsocy_anatohexane and 4,4'diisocyanato-dicyclohexylmethane.

:‘ AThe quantmes of the polymocyanate composrtlons and the polyfunctlonal‘p

- ,1socyanate-react1ve compos1t10ns to be reacted wrll depend upon the nature of the , |

' 'SUBSTITUTE SHEET (RULE 26)
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rigid polyurethane or \irethane-modified polyisocyanurate foam to be produccd and
will be readily determmed by those skllled in the art

_The water captured in the raw materials'._(es_pcci'ally de polyols) can be used ,as:

blowing agent, when properly monitored. Otherwise, the pplyol str@:am needs to be
desiccated before micro-dosing a blowing agent commonly used. Blowing agents
pr'o_'pos_ed in the prior art include hydrbchloroﬂuprocﬁrbdix‘_s, hydrofiuoroc‘:afbong and

‘eépecialiy hydrocarbons namely alkanes and cycloalkanes such as -isobutane,

n-pentane, isopentane, cyclopentane and mixtures thereof as well as water or any
other carbon dioxide-evolving compounds.

In addition to the polyisocyanate and polyfunctional isocyanate-reactive ,
“*compositions and the blowing agent mixture, the foam-forming reaction mixture will .
‘commonly contain one or more other auxiliaries or adﬂilives .conventional to

formulations for the production of rigid polyurethane and urethane-modified

;polytsocyanuratc foams. Such optional additives include crosslinking agents, for

example low molecular welght polyols such as methanolamme foam- stablhsmg

igents or _sprfactants, for example siloxane-oxyalkylene copolymers, urethane

catalysts, for example tin compounds such as stannous octoate or d;butyltm dilaurate

or tertiary amines such as dimethylcyclohexylamine or triethylene diamine,
isocyanurate catalysts, fire retardants, for example halogenated alkyl phosphates

such: as tris _chloropropyl thSphagc, colour pigmentation and fili‘c;s such as carbon

black.

It is also possxble to adapt the mechanical properties of the matcnal by addmg other

‘materials such as partlcles or fibre. These type of additives can ‘be used for a number

of reasons. Additives may be used to alter adjust or 1mprove acoustic’ properties,
density, thermal coefficient 6f expansion, thermal conductivity,: flexibility, rigidity
and brittleness. A proper filler may also, reduce the manufacturing costs. Typical
particle fillers are minerals such as mica, glass beads and lime, whijle co:m-mon fibre
fillers are glass, carbon, steel, aramide and cellulose ﬁbrés.
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pressure so that the resin cures at least partisily and the are bonded to one another,

pref_erably while the polurethane core is formad.

- ‘Support layer webs are preferably forming a part of the decorative upper surface.

This group of support layer webs then comprises one or more monochromatic webs

A of o~ cellulose impregnated with melamme formadehyde resin and/or one or more

Kraft—paper webs 1mpregnated w1th phenol—formaldehyde resm urea- formaldehyde

_resm melamme formaldehyde resm or combmatlons thereof

‘, In order to 1mprove abrasron resrstance the overlay webs and optronally the .

. '_-decoratlve paper webs preferably includes 2 - 100 g/m per layer of hard particles of

. _._;..;._,.\:.havmg an, average partrcle size in the. range 50nm 30 pm on the upper surface of . ; .

oc-alummulm oxide,  silicon carbide or silicon oxide:- havmg an average particle size

_in the range 50nm - 150 pm. Scratch resmtance may be improved by applying 2 -

' '100 g/m of hard particles of a-alummulm oxxde sﬂrcon carblde or silicon oxide

- the uppermost overlay web.

- The decoratlve upper surface is: possibly- l-amina'ted“-‘and at least "partially cured

B pnor ‘to the part ‘of the process where the core is achleved and bonded to the
:'-Jdecoratlve upper surface It 1s then preferable to mcrease the pressure m the press-

| .‘,itowards the end of pressmg cycle .,

Sl Accordin.g}- to anotheér embodimént of th,e invention the first surface web is

‘constituted’ by @ prifitéd -foil.: This printed foil is possibly’ made of @-cellulose

i-mpregnated with a polymeric lacquer or resin such as melamine- foﬁaldehyde,

__”urea- formaldehyde acrylic, maleamid, polyurethane or the like. The printed foil

_may also be made of a polymer such as polyvmyl chlonde polyester,

: U polypropylene polyethylene polyurethane acryhc or the hke

The»u-p_per surface’is then preferably coated with one or more wear-resistant layers

 of ‘-a'cry'lic' -or maleamid lvauer on top of the'p'rinte'd foil after having passed through

' the’ ¢ontinuos belt press This lacquer is preferably of an UV- or electron-beam

curing type. Such a lacquer is preferably apphed in two or more layers with

intermediate stages of part1a1 or complete curing. In order to improve the abrasion

‘reésistance even further the lacquer may include 2 - 100 g/m2 per layer of hard

_ particles of a-aluminuim oxide, silicon carbide or silicon oxide having an average

"SUBSTITUTE SHEET (RULE 26)
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particle size in the range 50nm - 150pm. These particles may be mixed with the
lacquer prior to the coating and or-sprinkled on top of a still fluid coating. An
improved scratch resistance is obtained by applying 2 - 100 g/m? of hard particles of
a-aluminuim oxide, silicon carbide or silicon oxide having an average particle size

in the range 50nm - 30pm on the upper surface of the uppermost layer of lacquer.

According to yet another embodiment of .the invention the first surface web is-

constituted by a translucent or semi-translucent layer and that particles with sizes in

: "th_e:ran_ge 0.5 - 10mm are applied between the first and the second optional surface

web together with the polyincric resin, These particles are préferably deviating in

'colo.ur: from the polymeric resin. To further increase the design options the

polymeric resin may also comprises pigmentation.

. :.The semi-translucent layer. is possibly constituted of a foil or a web which is

BNSDOCID: <WO,

. provided with. a printed décor. The prihted décor is suitably semi-translucent. It is

also p_o_s_,sible to u_sé a printed décor which is opaque, covering only parts of the
surface of the foil or web. Such a semi translucently decorated foil or web will

increase the image of depth in the decorative upper surface. The Semi-t_r_anslucent

foil or web is suitably constituted of a-cellulose impregnated with a polymeric resin

or lacquer such. as melamine-fotmaldéhyde,- urea-formaldehyde, polyurethane,
acrylic or maleamide. It fnay also be'. constituted of a polymér' such as
polyvinyl-chloride acrylic, polyester, polypropylene, polyethylené, polyurethane or
the like. : |

To increase the wear resistance a wear layer or a number of wear layers are
suitably applied on top of the foil or web. These wear layers are suitably constituted
of a-cellulose impregnated with a polymeric resin or lacquer such as
melamine-formaldehyde, urea-formaldehyde, polyurethane, acrylic or maleamide.
The wear layers may also be constituted of a lacquer such as acrylic or maleamide,
possibly of a UV or electron-beam curing type. Such energy curable lacquers are
suitably épplied in two or more layers with intermediate stages of partial or

complete curing.

~ To further increasé the ab;asion resistance the lacquer preferably includes 2 - 100

g/m? per layer of hard particles of a-aluminuim oxide, silicon carbide or silicon

. SUBSTITUTE SHEET (RULE 26)
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- .oxide- havrng an .average partlcle size in the’ range 50nm - - 150um The scratch

" '~".'re31stance can be - 1ncreased by applymg 27 100 g/m of ‘hard partrcles of‘

: "'a-alumrnrum-omde,_ silicon carbrde_-or‘-.sﬂlcon_-omde: haymg -an _average partrcle sxze e

~ in the range 50nm’- 30pm on the upper 'sur_face"of th.e -uppernao_St _l.ayer.'ofvlacgueri-

: ~"1acquer such as melamine- formaldehyde ‘urea- formaldehyde polyurethane acrylrc- o

A.ccvor_ding' to yet another enrbodirnent o_f the invention a décor is applied‘ -on‘ the - 'A

* upper side of the first surface web- ot the upper side of the core: The -déco’ris" printed
- -d1rect1y on the surface or apphed on the surface v1a transfer prmtmg A Wear layer.

ora number “of wear layers are preferably apphed on top of the décor The wear

'*-layers are sultably constrtuted of a—cellulose 1mpregnated w1th a polymenc resm or

 or malearmd The wear Iayers may also be constrtuted of a lacquer such. as acryhc or

~:‘-i-‘.'._'_-.—;-'"-_maleamlde possrbly of a. UV or electron-beam curmg ‘type.. Such energy curable,;:,f_;,[:,1-__.:_

'f'-'lacquer 1s surtably apphed 1n two or more layers with. 1ntermed1ate stages. of partral

B or complete cunng To. mcrease the ‘wear resrstance 2= 100 g/m per layer of hard

" *partxcles of a—alumlmum oxrde srhcon carblde or srhcon oxrde havmg an average- g

e -".'f‘partrcle srze “in® the range SOnm : ISOum are added. “To increase - the scratch

':"'resrstance 2 100 g/m of hard partlcles of a-alumrnrum ox1de srhcon carbrde or

a silicon omde havmg an average partlcle size in the range 50nm - 30;,1m may be '

BNSDOCID: <WO,

' :apphed on. the upper surface of the uppermost layer of lacquer A
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- CLAIMS
1. A proeess for the manufacturing ' of floor elements, which floor elements
comprises an upper decorative surface a lower surface, edges intended for joining
" and a core forming a carrying structure,
“characterised i’nthat‘;V
i) a first surface web or a number of first surface webs and possibly a second
surface web or a number of second surface webs is fed between the belts of a
. continuous belt press whereby, | _ |
: ii) a mixture of polyols such as polyester or polyether crude methylene
| ‘dlphenyl diisocyanate and possibly a small amount of blowmg agent ina
ratio forming a polymeric resin with a dens_l_ty in the range 600-140(‘)kg/m3 is
applied bétween the first surface web and the optional second surface web |
... -while being fed in between the belts of the continuos-belt press, the belts "
_allowing a mainly uniform and specified material thickness to form, whereby
a slightly porous or solid polyurethane core is formed and possibly bonded to .
V‘the first surface Wel_) and pos'sibly the optional second Web Wher’eby, '
i iii) the received plate is cut into boards or tiles and prb'vi&ed with edges
' comprisin'g joining means such as tongue, groove of the like whereby an
abraswn impact and mmsture resistant floor element is achleved
A process accordmg toclaiml, characterised in that a ﬂame retardant
'compnsmg halogens such as tri-chlorophosphate is’ included in the mixture
foriming the core.
A process according to claim 1 or 2, characterised in that the first

surface webs, constituting a decorative upper surface, is manufactured by

. laminating at least ome uppermost so-called .overlay web of melamine-

formaldehyde resin impregnated a-cellulose paper w'i{h at least one decorative
web of decorated melamine-formaldehyde resin impregnated- a-cellulose paper
and possibly a group of support webs under heat and pressure so that the resin
cures at least partlally and the webs are bonded to one another, preferably while

the polyurethane core is formed.

SUBSTITUTE SHEET (RULE 26)
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A process according to claim 3, characterised in that suppoit layer webs

are 'fo'rming a part of' the. decorative upper. surfac'e"whi'ch group of support layer

with melamlne formadehyde resm and/or one _or.. more Kraft-paper webs

'A'nnpregnated W1th phenol- formaldehyde resin, urea-formaldehyde resm,

v melamme-formaldehyde resm or. combmatlons thereof

‘ "A'proces's accOrdiﬁé to clai'ﬁi 3 or '4 ’c hira c t "e r’i s e' d in that the overlay

webs and optlonally the decoratlve paper webs 1ncludes 2 -'100 g/m per layer of

’ hard partlcles of a—alumrmum ox1de sﬂlcon carbrde or sﬂrcon ox1de having an

{average partlcle srze m the range 50nm - 150 pm

A p'r'ocess’a‘(:co:rdiﬁgﬁ,to claim5, ¢ h aracterised in thatthe upper surface

o ;_;webs compnses one oOr-more monochromat1c webs of o= cellulose 1mpregnated '

'»'_,=':o_f[l;the;-; uppermos't-'_.'_.ov_er;lay'.‘;:w._eb-f “contains .2 .5-'100 .g/m? of . hard - particles .of . . =

" @-aluminium oxide, silicon carbide or silicon oxide having an average particle

’ siize; i -fhe-:-fanéga 50nm .:‘30 wm..

o _decoratlve upper surface is lammated and at least partlally cured prior to the part

of. the process where the core is achleved and bonded -to the decoratlve upper

surface

- A process accordrng to any. of the clalms 1-7, ¢ h arac. t eri sed in that the

pressure in the belt press is mcreased towards the end of pressmg cycle.

. ‘A process according to claim 1 or 2, characteriséd in that the first

.. surface web is constituted by a printed fOi_l-

A process accordmg toclaim 9, characte T i se d- 1n that the pnnted foil is

' ='made of &- cellulose 1mpregnated with a polymerlc lacquer or resin Such as

K melamme formaldehyd,e, urea- formaldehyde acryl;cﬁ maleamld, polyurethane or
" the like.

- SUBSTITUTE SHEET:(RULE 26)
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11. A process according to claim 9, characterised in that the printed foil is
made of a polymér such as polyvinyl-chloride, polyester, polypropylene,
polyethylene, polyurethane, acrylic or the like.

.-12. A process according to any of the claims 9 - 11, characterised in that
_the upper surface is coated with o6ne or more wear-resistant layers of acrylic or
maleade lacquer on top of the printed foil after havmg passed through the

contmuous belt press.

13. A process accordmg to claim 12 characterise d in ‘that the lacquer is of

‘an UV- or electron- beam curmg type

- 14, A process according to claims 12 or 13, characterised in that the
lacquer is applied in two or more layers with mtermedlate stages of partlal or

N ”complete curing.

15~A process according to any of the claims 9 - 11, characterised in that
the lacquer mcludes 2 - 100 g/m? per layer of hard particles of o- alummmm
. “oxide, silicon carbide or silicon oxide having an average particle size m the

:range 50nm - 150pm.

: 16. -A‘pr'oeess aCCOr-ding to claiﬁl 15, characterised inthat the upper surfece
of the uppermost layer of lacquer contains 2 - 100 g/m? of hard partlcles of
a-alummlum oxide, s1hcon carblde or sﬂxcon 0x1de havmg an average particle

size in the range SOnm 30pm.

17. A process according to claim lor2, characteriseéd in that the first
surface web is constituted by a translucent or semi-translucent layer and that
partlcles w1th sizes in the range 0.5 - 10mm are apphed between the first and the

_second optlonal surface web together with the polymenc resin.

18. A process according to claim 17, characterise d in that the partlcles are

devxatmg in colour from the polymenc resin.

19. A process according to claim 17 orl8, characterised in that the

p‘olymeric resin also comprises pigmentation.
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200 A process according to any of the claims 17 - 19, .characterised in that"-_ :

o fthe semi-translucent layer is- constltuted of a-foil or a web whlch 18 provrded with

21

's-~1s ‘semi- translucent

4 printed-décor.

;A process accordmg to claim 20, ¢ h aractérise, d in that the prmted decor :

E 22 A process accordmg to claim20, characte rise d 1n that the pnnted decor E

927,

BNSDOCID: <WO____

- 23

* the ' semi-translucent -foil or web is - constituted of a- polymer such as’

is opaque covenng only parts of the surface of the f01l or web

A p_r'oc:ess_- according to: any of the clai_ms 17 - 22, -ch_.a__r ac t.e T i»s e d in that

'the semi- translucent foil or web is constituted of a-celtulose impregnated' with a

polymerlc resin or lacquer such as - melamme formaldehyde urea- formaldehyde

.'S'polyurethane acryhc or maleamlde

24, A process according to any of the elaims 17-22, characte rised in that

o ;"polyvxnyl -chloride acryhc polyester polypropylene polyethylene polyurethane" '
" or:the like, Do ‘ :

25. A process according to any of the claims 17 - 24, character ised in thata : - '

. & wear layer or a-number of wear layer's,are-' ap_plie'd on t‘_o'p'_ of the foil or web.

' :Wear layers are consntuted of a-cellulose 1mpregnated W1th a polymenc resm or

28,

26A process accordmg to any of the clalms 25, c h a rac t e r 1 se d- 'in that the .

lacquer such - as melamme formaldehyde urea formaldehyde polyurethane

acryl_lc or maleam—rd. :

A process accordmg to any of the clarms 25, c h a racte rised in that the

wear layers are consntuted of a lacquer such as acryhc or maleamrde possrbly of

a'UV or electron beam curmg type

A process according to clalms 26 or 27 c h ara c t eri s e d in that the

lacquer is applied in two or more ]ayers ‘With mtemedrate staoes of partral or .

complete curing.,

" SUBSTITUTE SHEET (RULE 26)
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30.

31.

12

‘A process according to any of the claims 25 -28, characterised in that

the lacquer includes 2 --100 g/m? per layer of hard particles of a-aluminium

. oxide, silicon carbide or silicon oxide having an average particle size in the

range 50nm - 150pm.

A process according to claim 29, ¢ haracterised in that the upper surface
of the uppermost layer gf lacquer contains 2 - 100 g/m? of hard particlés of
a-aluminium oxide, silicon carbide or silicon oxide having an average particle
size in the range 50nm - 30,

A process according to claim 1 or2, characterised in thata décoris

applied on the uppei side of the first surface web or the upper side of the core

and that the décor is 'printed diréctly on the surface or applied on the surface via

. transfer printing:

32

33.

34,

35.

A process according to any of the claims 31, characterised inthata

__V:wea'r layer or a number o_f wear layers are applied on top of the décor.

A process according to any of the claims 32, characterised in that thé
wear layers are constituted of a-cellulose impregnated with a polymeric resin or’-
lacquer such as melamine-formaldehyde, u’r,ea-formgldeh_yd’e, polyurethane,

acrylic or maleamid.

A process according to any of the claims 32, cha racterised in thatthe -
wear layers are constituted of a lacquer such as acrylic or maleamide, possibly of

a UV or electron-beam curing type.

A process according to claims 33 or 34, characterised in that the -

lacquér is applied in two or more layers with intermediate stages of partial or

. complete curing.

36.

A process according to any of the claims 32 - 35, characterise d in that
the lacquer includes 2 - 100 g/m? per layer of hard particles of a-aluminium -
oxide, silicon carbide or silicon cxide having an average particle size in the

range 50nm - 150pm.
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12 A process »ac_Cording to claim 32- 36, characteris c_::-d_-ir_;,_t’haf':_:'the_uppe:
' E sur‘face_ bf-th_e. iippemes.t_:layer‘ of lvauer"coqtaing_ ,2--.-'1:_'0.0_- g/__m_? of hard particles
- of u--alﬁmijn'inm 5oxide,._.si1ico@1‘> carbide or silicon.oxide having an average particle

size in the range 50nm - 30pm.
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